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PREFACHE

'his report is the management portion of a two-report Energy Conservation
effort prepared by the Staff of the Center for Building Technology of

the National Bureau of Standards (NBS) for the Air Force Civil Engineering
Center (AFCEC), Tyndall AFB, Florida.

[his report is designed for use by managers to enhance their understand-
ing of energy conservation measures and to assist them in developing a
comprehens ive energy conservation program. The second report, AFCEC-TR-
77-12, provides the necessary engineering information for Staff engineers
to evaluate and implement appropriate energy conservation measures.

This report, the results of research performed during the period December
1975 to January 1977, was submitted by NBS to AFCEC on 22 January '277.
The basic document for this report was prepared by NBS. The document
was reviewed and revised by the Director of Facilities and Uystems,
Energy Division, of the Air Force Civil Engineering Center. The NBS
program manager was Clinton W. Philips and the NBS project leader and
coordinator was Douglas M. Burch. The AFCEC project officer was Captain
Larry W. Strother.

[his report has been reviewed by the Information Office (0l) and is
releasable to the National Technical Information Service (NTIS). At
NTIS it will be available to the general public, including foreign

nations.

On 8 April 1977, AFCEC was reorganized into two organizations.
AFCEC became part of Air Force Engineering and Services Agencv (AFESA).
The R & D function remains under Air Force Syvstems Command as Det |
(Civil and Environmental Engineering Development Office (CEEDO)) HQ
ADTC. Both units remain at Tyndall AFB, Florida.

The energy program, of which this effort is a part, is now the
responsibility of CEEDO/CNF and continues with the same overall objectives

ind personnel.

This report has been reviewed and is ;|pprnvod for publication.
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STROTHER, Capt, USAF STERLING Lt (.01,/'(.8:\?’
Project Officer Director 01" Facil 1t ies and ‘Hystems
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ROBERT . BRANDON, GS=15 ROBERT M. k' [EN, Colonel, USAF
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INTRODUCTION

As the national eneryv shortage becomes more critical, the Air Force
must make everv effort to conserve energy. In this regard, the Air Force,
in cooperation with the National Bureau of Standards is publishing two

technical reports on Energy Conservation in existing buildings. These
technical reports provide guidelines for use by management and technical
personnel at the base level.

The purpose of AFCEC-TR-77-11 is to assist base level managers in
conducting an energy conservation program. Guidance is provided on estab-
lishing a management structure to implement the program, analvzing options
for energy conservation in various facilities, establishing both short- aprd
long-=range plans for energyv management, gaining the support of all base
personnel, monitoring program progress, and providing continuing energy
conservation education.

AFCEC~TR-77-12 provides details primarily on technical aspects of
energy conservation; that is, the specific modifi tion ich can be made
to systems and their components so energy efficiency is miximized.

The Air Force has recognized the need and po

i I'or energy con-—

servation through a planned program for the management and conservation

of utilities. This program was formalized witili publication of AFM 91-12

in August 1971, two years prior to the oil embargo. Because of its efforts
in the field of energy conservation, in 1976 the Air Force was able to meet
its continuing goal of zero energy growth (based on 1975 consumption base).

However, simply meeting this goal is not enough. Even with zero consumption
growth, the cost of the energy consumed continues to increase. The only
way to alleviate this dilemma is to reduce energy consumption.

Energy management is a concept which can be used to address this
challenge. FEnergy savings are achieved not only when a system is used less,
but also when the system is as efficient as possible. 1In other words, a
system which wastes enercv, wastes it every time it is used, regardless ot
how much or how little. Thus, by exploring the systems involved, the number

of possible ways in which energy-conserving options can be applied is ex-
panded greatly.

Energy management pays for itself. Many of the most effective options can
be implemented with an expense of nothing more than a few hours of effort,
others may take just minimal investment, and still others may require an
extensive amount of capital funding. However, numerous studies have shown
that even large capital expenditures may pay for themselves in justifiable
time frames. In other words, do not limit yvour thinking, but consider all
options,

e e - e O




[t must be recognized that technical matters are not the nly ones
involved. Numerous human concerns must also be addressed. A substantia
effort must be made to involve all hase personnel to ensure that they are
committed to the concept of energy management and are motivated toe lend

their support and cooperation.

While no one should expect overnight miracles, the information pre-
sented in this report should help to attain substantial reductions in
base energy consumption without any reduction in the standards of comfort,

safety, security, and productivity, and without having any impact whatso-

ever on the most important goal of all--achieving the mission.
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CHAPTER 1

BACKGROUND

The United States has always been a land of abundant energy resources,
thus enabling the nation to support a continual expansion of commerce and
industryv. This expansion, in turn, has been responsible for providing
American citizens with the highest standard of living in the world.

As shown in Figure 1-1, the nation has come to rely most heavily
upon petroleum as an energy resource. In the early 1950s, however, the
nation's demand for petroleum began to outpace its supply. As a result,
the United States began to import crude oil. By 1970, foreign oil accounte-
for 23 percent of domestic consumption. This situation had far-reaching
complications. 1In 1973 when the Organization of Petroleum Exporting
Countries (OPEC) nations imposed an embargo on crude oil shipments to the
US, it became apparent just how dependent the US was on foreign sources
for crude oil. Yet, todate the situation has not improved. Presently,
the US is importing approximately 50 percent of our crude oil requirements.
fnergy dependence has increased.

Energy conservation is the fastest and most effective way of moving
awayv from energv dependence. Although conservation itseif will not solve
the problem of depleted fossil fuel resources, it will buy time for the
development of alternate and new energyv resources. These are two primary
methods of achieving energy conservation.

The first method utilizes end-use restrictions, that is, demanding
less of the systems that consume energy. Lowering thermostat settings
in winter and reducing lighting requirements are examples of two common
end-use restrictions. While these and similar techniques reduce energy
consumption, they also may degrade human comfort and productivity, and,
in some cases, safety and security as well. As such, their drawbacks
can sometimes outweigh their benefits.

The second method concentrates on the efficiency of the systems
which provide end-use services, with an eye toward making these systems
as efficient as possible. The idea is that an inefficient system wastes
energy every time it is used, no matter how much or how little, but an
efficient system consumes the minimum amount of energy needed to get the
job done at all times.

Shortly after imposition of the 1973 oil embargo, the President
encouraged all Americans to conserve energy through voluntary adherence
to end-use restrictions. While this conservation technique can be effec-
tive in the short-term, its long-term effectiveness is limited, pri-
marily because the number of possible end-use restrictions is limited.
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the increased oil imports also indicate that a program of this type is
not the total answer. )

The energy conservation method being advanced in this report is a
combination of both methods, with emphasis on maximizing efficiency.

Efficiency maximization has two primary benefits. First, it will
identifyv many more ways to conserve. Prior to the embargo, when energy
was cheap, there was no perceived need to make systems more efficient,
nor could energy efficiency be justified economically. As a result of 1
this cheap energy, many existing systems are inherently wasteful. How-
ever, because these systems are comprised of so many components, and
because many of these components can be modified to improve their effi-
ciency, existing systems provide great potential for savings. In most
cases, these savings can be realized through modifications which do not
affect comfort, safety, security, productivity, or the ability of the
Air Force to achieve its mission.

The second benefit of efficiency maximization is flexibility. Be-
cause there are so many options available, those directing the energy
conservation effort are able to establish which options will be exercisec
first, which second, etc., so that the overall plan meshes well with
other objectives that must be pursued.

Because of the great number of energy conservation options created
when efficiency maximization and end-use restrictions are combined into
one program, and because the order of implementing those options must be
planned, the entire energy conservation program must be managed. This
management must be a team effort. Comprehensive management emphasis anda
techniques must be brought to bear if the full potential for energy savin
is to be realized. These management requirements will be addressed in
more detail in Chapter 2.

Right now the Air Force is being affected seriously by the high cost
of energy. As shown in Table 1-1, the Air Force has been able to meet
its current goal of zero energy consumption growth (based on 1975 consump-
tion), but the skyrocketing cost of energy has resulted in still greater
expense. As shown, consumption in 1976 is 18.6 percent less than it was
in 1973, but the cost for energy is almost 118 percent more.

TABLE 1-1. AIR FORCE ENERGY CONSUMPTION

Fiscal Year Total AF Energy Consumption Energy Costs
(
106 MBTU 10 Dollars
£ 242 163
1974 209 185
YD 204 311
1976 197 355
1977 (Estimate) 197 386
1-3
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While we can never hope to return to the prices that prevailed
before 1973, the Air Force can achieve the goal of zero energy growth
and, with diligence and effort, even surpass that goal. In attempting
to do so, however, it must be recognized that the primary goal of the
ximizing energy conservation

Air Force is achievement of its mission. Ma:
while maintaining full mission capability in the face of ever increasing

energy costs is one of the most significant peacetime management
challenges the Air Force has ever faced. Through application of energy
management, and with your help, both goals can be achieved.




CHAPTER 2

INITIATING AN ENERGY MANAGEMENT PROGRAM

[nitiating an energy management program requires a team effort
vherein members of the team understand the objectives of the program and
are committed to achieving them.

As indicated in the previous discussion, energy management requires
application of both technical and managerial skills. l'he purpose of
this report is to outline management considerations. Technical require-
ments are detailed in AFCEC-TR-77-12.

'.1 Program Challenges

To be an energy manager today is a tough job. If you have a "too
hard" or "can't do" file, you may stop reading here. If you are reads
to get in the energy swamp and tame a few alligators, get rid of a few,
and generallv, get all the other residents of various origin and interest
fully supporting ecnergv conservation, then press on! This document will be
of considerable help to you.

There are many problems that must be addressed. First, monev for
capital expenditures to modify buildings and their svstems are limited.
Energy conservation projects that pay back in future years require
today's dollars, and must compete with dollars required to support the
mission. It is difficult to look down the rcad, but certainly an appropriate
amount of dollars spent on energy conservation today will favorablv
impact our ability to support the future mission. Next, you have the
average building occupant who is very energy conscious; however, is
generally unwilling to put up with any degree of restriction within his
work area or living quarters. In addition, there are still those residents
of the swamp who do not actually believe there is an energy crisis and
are diametrically opposed to anyone saying energy must be saved at all.

And then there is '"guidance' which is relatively easy to obtain. Today
there are many sources of guidance on energy management and counservation.
We consider this report to be a compilation of the best guidance, but it
is just a place to start. The real challenge at all levels is actually
getting the energy management jobs done.

’.2 Program Objectives

The objectives of an energy management program are to ensure that:
a. Fuels and electricity are used without avoidable waste,
b. All energy-consuming svstems such as heating, ventilating, cooling,

hot water, internal transportation, power, and other processes are operated
and maintained efficiently and economically, and
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¢. Personnel are made aware of the importance of energv conservation
and the need for limiting the use of fuels and electricity to actual
requirements.

2.3 Manage

'ment Commitment

What must be done to establish an effective energy management program?
There are five critical steps which management must accomplish to ensure
that an energy management program is initiated and operates in an effective
manner. These steps are:

a. Establish a clear commitment of subordinate managers to energy
management.

b. Establish an energy management team with a single point of
contact who is a decision maker, understands energy management concepts,
and has the direct support of top management.

c. Staff the energy management team with personnel experienced in
heating, ventilating, and air conditioning system design and control, phvsical
plant operation, maintenance, and facilities programming as a minimum and
provide them the necessary time to do the job.

d. Direct each base unit to appoint a representative to interact
with the energy management team.

e. Publicize the top management commitment and the results of the
energy management team's efforts.

2.4 Program Framework

AFM 91-12, Policies, Procedures and Criteria for the Management and
Conservation of Utilities, provides the necessary framework to establish
this energy management program. Before proceeding further with this docu-
ment, Chapters 1 through 3 of AFM 91-12 should be carefully reviewed.

Some form of a utilities management and conservation program is in effect
at all bases. Certainly, the entire program can be enhanced with this
strong emphasis on energy management.

2.5 Procedures

Procedures to be followed for implementing a successful Energy Manage-
ment Program with the ultimate goal of conserving energy and containing
costs are discussed below. More specific detail regarding each element of

these procedures is provided in subsequent chapters.

2.5.1 Collecting Energy Use and Cost Data

Using utility and other records, collect data on various forms
of energy used. Establish, where possible, the historical energy consumption
profile of buildings and systems to identify how much energy typically is

2=2
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consumed and primary causes of variances. The energy use profile will help

ir idertifying energy conservation options which can be employed.

This data

1lso establishes the benchmark from which energv reduction goals can be
set for the team to work toward. Simply stated, unless you do this, you

won't know when vour energy conservation job is done for each bujlding.

Cost data collected will provide the basis for calculating cost
savings in later steps and prioritizing projects for programming, design,

and accomplishment.

’.5.2 Identifving Energy Conservation Opportunities

A comprehensive survey of facilities by appropriate team

members is the best way to identifv facilities and svstems that

energy users. It also determines where inefficiencies exist

operation and maintenance practices being followed, or because of
equipment condition, etc. Simply stated, unless you know where the energy
is being used within a building, you can not attack the areas that are

energv intensive.

Metering offers an excellent means of determining building energy

are

large

because of the

poor

consumption. It may also be the most economical way. Without meterine, extensive
engineering manhours are required to obtain similar information, which is
at best an educated guess. It should be noted that provisions for both

Chapter 5.5.

permanent and temporary metering are contained in AFM 91-12,

Although all facilities must be surveyed, those which deserve

special attention include:

. buildings which are comparatively large energy consumers
due to factors such as their size, special processes and

equipment, etc.

. buildings which have overheating and overcooling problems.

. buildings with structural defects, and

. buildings used for purposes other than those for which

they were designed.

Comprehensive information regarding the survey is provided in Chapter 3 of

this report and also in AFCEC-TR-77-12,

2.5.3 Analyzing Options and Establishing Priorities

After energy conservation opportunities for various facilities

have been identified, analyses should be performed to determine priorities
of action. Factors to be considered in establishing priorities include:

A i e RS e .




. energy savings potential

. cost of implementation

. derived benefits in terms of operation and maintenance

. ease of modification

. manpower and timing requirements

. effect on other systems

Simple payback will provide one means of prioritizing projects.

It is also strongly suggested that the Btu's of energy saved for each
dollar invested be calculated for each project and used for final priori-
tization.

2.5.4 Establishing the Plan

Once all options have been analyzed and prioritized, it
is then possible to develop a tentative timetable indicating which options
will be exercised, the year in which they will be exercised, and how nuch
they will cost, etc.

The plan must contain more than this timetable alone. 1t
must also indicate such things as who will be responsible for compilatioi
of data; how the various individuals will perform their tasks; the tvpes
of communications and promotional programs that will be developed to zain
the cooperation of all base and tenant personnel, and so on.

Once the energy management team has addressed all these
factors and concerns, the plan is ready for presentation to the Base Utili-
ties Management and Conservation Committee. Each member of this committee
should be given ample time to review the basic plan with subordinates or
superiors. Because the success of the plan rests so heavily on obtaining
cooperation, it is essential that any reservations expressed by committee
members be given careful consideration.

Following committee approval, those portions of the plan
requiring action by the Base Real Property Resources Review Board (RPRRP)
can be forwarded for review and approval. 1t will then be possible to
establish an overall goal for the Base Energy !Management Program. In
essence, the goal is the sum of the energy savings which will be achieved
by implementing all first-year options. In computing the goal, however,
recognize that the energy to be saved in the first year depends on when
these options will be implemented and the time remaining in the vear.

2.5.5 Establishing an Energy Conservation Goal

Although the Air Force has set certain conservation goals in
different areas, the plan should indicate the possibilities for conserving
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further without degrading the mission. Set conservation goals for every
phase of the operation in terms of Btu's to be saved per vear. Exactly
how large these goals should be or how thev are expressed can differ
according to the situation. Whatever the goals, they should be tough,
specific, measurable and feasible.

2.5.6 Implementing Conservation Actions

With the plan and goals established, the process of implement-
ing the options identified in the plan, the management tasks required to
monitor these actions and report on their success, as well as gain basewide

commitment, cooperation, and support, in begin.

.7  Continuing Energy Conservation Actions

'he results of the program should be evaluated continually and
be reported to all levels. Solicitation of ideas from all personnel is a
necessary part of the program. Everyone must be involved and motivated to
produce the desired goals.




CHAPTER 3

[DENTIFYING THE POTENTIAL FOR ENERGY CONSERVATION

e identify the potential for energy conservation on a base, it
first i5 necessary to conduct a comprehRnsive survey of all buiidings
ind central plant systems (You have to gé&t in the swamp!). Once the
survey is performed, it is analvzed to ixﬁSﬁ:ifv how and where modifica-
tions can be made to achieve energy conservation in a cost-effective
manner.

J.1 Conducting the Building Survey

The building survey is one of the most critical elements of a Base
Energy Management Program because survey findings form the foundation
for the energy management plan.

The primary purpose of the survev is to identify where and why energy
is consumed in and by base buildings and central plant systems. The idea
behind this approach is that, to achieve energy conservation, oire first
must understand how energv is consumed.

For the survey to be meaningful, it is essential that all personnel
involved recognize that base buildings and central plant svstems as a whol
can be segregated into three separate svstems which, due to their inter-
relationships, cause energy to be consumed.

. Energized systems, meaning those systems which consume energy
divectly. These include systems and components used to provide
heating, ventilation, cooling, lighting, etc., as well as pieces
of equipment such as typewriters, television sets, etc.

. Nonepergized systems, meaning those systems which do not consume
energy, but which do impact upon the amount of energy energized
systems must consume to serve a given function. Typical non-
energized systems include windows, walls, roof, floors, etc.

. Human systems, meaning those persons who somehow affect the
amount of energy consumed. Human systems include virtually all
base and tenant personnel, and especially those responsible for

operations and maintenance,

In every case, the interrelationships of these three systems or
groups of systems over a specific period of time determines the specific
amount of energy which will be consumed in that period. Accordingly, a
modification to any one of these three systems will modify the amount of
energy consumed. For example, if the Base Civil Engineer (human systems)
instructs base facilities maintenance personnel (human systems) to paint
dark interior walls (nonenergized systems), a light color to improve light
reflectance characteristics in a room (nonenergized systems), it may enable
reduction in the number of lamps or luminaires (energized systems) to

3-1




retain the required illumination levels for comfort and productivity
(human syvstems). Reducing the pumber of lamps and/or luminaires, when
performed correctly, will reduce not only lighting energy consumption

ind costs, but also interior heat gain. During summer months, this means
cooling systems (energized svstems) mav have to consume less energy to
maintain desired conditions.

Proper conduct of the survev is essential to development of an over-
all Energy Management Program. It is essential that individuals as
described in Chapter 2, para 2.3c, perform this survey. It is also essen-
tial that appropriate time is allowed to perform this work. The results
of this survey will be the basis of the whole program. An accurate and
thorough survey will lead to an excellent program.

If sufficient manpower and expertise are not available from base
resources, consider utilization of outside consultants, such as consult-
ing engineers, to conduct all or critical portions of the survey. Because
a qualified consultant generally can bring to bear vears of successful
experience and a comprehensive information base, he generally can perform
an in-depth survey and analysis as one task, and prepare a comprehensive
report on which a substantial portion of the Base Energy Management Plan

can be based.

Fach Building Monitor/Custodian should be involved in the survev of
his/hec facility. This individual could be responsible for gathering some
of the data required for the survey, such as data on energv consumption
(where buildings are separately metered), operating hours, number of
personnel occupying buildings in after-hours operations, etc. Building
custodians become especially valuable in monitoring the program—-once it
is implemented--by providing some of the information required to evaluate
progress of the program, how well building personnel are following
recommended practices, etc.

To conduct the survey the following general steps must be taken.

3.2 Building and Central Plant Systems Identification

The initial step is to identify all buildings to be surveyed, as
well as central plant systems serving these buildings. 1If there is in-
sufficient manpower to survey all buildings at the same time, or within
a reasonably close period of time, priorities can be established using
the guidelines presented in Chapter 2, para 2.5.2.

For each building, the Survevor should have on hand "as-built"
architectural, mechanical, and electrical drawings and specifications to
familiarize bimself with the building's configuration and design as
well as electrical and mechanical systems and equipment layout, operation
and control. If "as built" documents are not available, copies of origi-
nal drawings can be modified as necessary to indicate existing as-built
conditions. If original design drawings are not available, it may be
necessary to develop single-line diagrams to indicate mechanical and
electrical systems installed. In addition, for each building, the

surveyor should obtain: 3-9
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. equipment manuals
. operating and maintenance logs
- energy consumption data

. related information
The survevor also should be familiar with utility rate schedules as well
1s any materials which relate to any planned building modernization programs
ind their applications. Much of this information can be recorded on forms

such as provided in AFCEC-TR-77-12.

By reviewing this information, the surveyor can get an in-depth over-
view of a building and the factors which cause energy consumption prior
to undertaking the next step, the walk-through survey.

3.2.1 Walk-Through Survey

The walk-through survey enables the survevor to physically
inspect and, where appropriate, measure factors which affect energv con-
sumption. (Additional information on measurement is given in AFCEC-TR-77-12.
It may be helpful for top management to observe portions of the survevy.

It is important that everyone involved with the program personally meet
the more outstanding residents of the swamp.

The items which require investigation and analysis are discucced
in the following chapter. Just a quick glance indicates that some of the
most critical areas include: ventilation svstem operation and controls
ind how they can be improved; airtightness of the building and how infil-
tration can be reduced; heating and cooling equipment including their
maintenance and controls and methods of improving their efficiency; light-
ing and lighting levels and how they can be modified: heat-transmission
characterizations and how they can be modified; occupant procedures and
how they may be contributed to excessive enercy consumption, and so on.

In general, it can be stated that the survevor could start the
survey in the basement and work his way up. Assuming the equipment room
is in the basement, for example, he would inspect mechanical systems and
record their condition, the condition of ductwork and its insulation (or
indicate that there is no insulation), etc. He would observe the perfor-
mance of operating and maintenance personnel on a somewhat casual basis
(more fully through review of logs). In an office space, for example, .
the surveyvor would note such things as the nature of work being performed,
hours of operation, location of light switches and the number of luminaires
controlled by each, habits of personnel insofar as leaving lights on,

opening windows are concerned, and so on,
In making the survey, an individual should utilize, in

addition to typical measuring devices, either a pad and pencil to record
information, or a tape recorder. It mav also be worthwhile to utilize
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an instant development camera, and/or a slide camera to make record photos.

It is worthwhile to note that conduct of the survey depends
greatly on cooperation from building operating and maintenance personnel.
It becomes especially important to recognize that they may regard survevors
cases, wiis results

actions as an evaluation of their performance. In som
in less than full cooperation for fear that findings might reflect negatively
on their performance. For this reason, and especially when outside sour
are utilized to conduct the survey, operating and maintenance personnel must
be assured that the goal of the survey is to identify wavs of maki
more efficient, and not to evaluate the performance, of individuals.
Once surveys have been completed, the Fnergy Management Tean
will have a complete record of ''things as they exist now.'" Analysis of
these data will enable formulation of a plan.

3.3 Analyzing Survey Findings

The purpose of analyzing survey findings is to identify tions
hich can be taken to reduce energy consumption. The following guide-
lines are provided to assist in developing the analysis.

a. Determine where energy inefficiencies and waste now exist.
This does not imply modifications to the system, but rather
those actions which should be taken to bring elements of
the system up to the efficiency at which they should function.
This in itself can save a considerable amount of energv in
most buildings.

b. If a given piece of equipment is operating poorly, determine
why. 1Is it because it needs adjustment, repair or replacement,
is it being maintained well, or is it being operated improperly?
The cause, of course, leads directly to the cure. If poor
maintenance seems to be the problem, it would mean that a
revised maintenance schedule may be required, or that more
instruction must be given, or that other changes mav be
needed. Many of the guidelines provided in AFCEC-TR-77-12
will provide direction on this subject. At all times, however,
consider how any change--even bringing the system up to full
operating efficiency--will affect other elements of the same
system or other systems.

c. Determine where systems can be modified in accordance with
guidelines provided to achieve greater energy efficiency.

In so doing, consider how the modifications should be made

ISR}

and what the effect will be on other systems related to it
directly or indirectly.

d. Determine the problems which are likely to occur through

implementation of actions, in terms of energized systems,
nonenergized systems and human systems.
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Tables 3-1, 3-2, 3-3, and 3-4 indicate in outline form some of the
tvpical energy conservation retrofit options which are applicable to
various tvpes of Air Force Buildings. These options have been grouped
under the following headings: (see left margin on each form.)

s ventilation and infiltration
. heating
* . lighting

. cooling

» vater heating

¥ miscel laneous
The climatic zones to which each table applies are shown in Figure 3-1.
Climatic variables must be accounted for because weather conditions
generally determine which systems will consume most energy and, accord-
ingly, which systems offer the greatest potential for savings. Thus,
heating systems may offer significant potential for savings in facili-

ties in Maine, but very little opportunity in Hawaii.

In each of the tables, the six factors identified above are listed
in descending order of impact as determined bv climatic factors.

The buildings for which typical modifications are applicable are
listed in the upper right portion of each table. If there is a notation
in the appropriate column, it means that a given option is feasible for
the type building involved. The notations used (N, for no or low-cost;
M, for minimal cost, and S, for significant cost,) indicate both feasi-
bility and cost factors. Cost factors are provided primarily as very
general guidelines., For each modification contemplated, the Fnergyv

Management Team should attempt to identify:

. the precise existing condition and the reason for modification

. the precise nature of the modification

. the cost of modification

. the estimated amount of energy that will be saved

. the time required to make the modification

. any undesirable impact which will be created during or after
the modification which will tend to affect comfort, producti-
vity, safety, security, etc.

These tables are not all inclusive and are available in various
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CHAPTER 4 3

ANALYZING OPTIONS AND DEVELOPING THE PLAN

the heart of a Base Energy Management Plan is the determination

of when various options are to bhe implemented.

terms of an overview, consider that there are three primary
options, defined for the purposes of this discussion as Group
I, and Group III.

Group 1 Options are those which can be undertaken with little
or no cost. In many cases these options include repair items;

for example, replacing broken windows, rehanging misaligned
exterior doors, replacing worn insulation, etc. These options
1lso include modifications to the system as designed, some of
which can result in significant savings, such as reducing the
ventilation rate. Other options relate to improving as-designed
elements, for example, by adding weatherstripping or iasuiation
shere none previously existed, adding storm windows, etc. These
items generally form the bulk of the options carried out in the
first year, a significant portion in the second year, and con-
tinually less in future years.

Group II Options are those which generally relate to improving
existing systems, but at some expense. Some of those options
which have very rapid payback may be implemented in the first

year but, for the most part, Group II options may not get under-
way to any significant degree until the second vear.

Group 111 Options are those which involve major capital expendi-
tures. These would include, for example, installation of heat
reclamation devices, installation of demand control, use of
building automation systems, etc. Jecause of the scope of these
systems, and the generally high capital, investment required,

it generally is worthwhile to investigate the feasibility

of each in detail. 1If staff is available, the feasibility
studies should be done in the first vear, so the funding to
pursue these options can be obtained in a timely manner. Such
feasibility studies usually are conducted to provide for second
year or third yvear implementation. However, options having an
exceptionally high payback may be considered for earlier implementation.

A suggested five-year plan showing the general relationships of these
three categories of options is shown in Figure 4-1. As shown, the first
year's activity is tallen up primarily by implementing Group 1 options. A
few Group II options are slated .for that year, as are some of the Group II1

In most cases, however, the Group I11 work done in the first

year would relate to conducting feasibility studies. As implementation
of the plan progresses, more of the modifications come from Groups 11 and

4=1
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[IT. The most important thing to note, however, is that--for the YO
thetical case illustrated by Figure 4-l--attention is given t« EL £hr
types of options throughout the course of the plan.
Determining specifically which particular options to undertake in
yiven period of time requires analysis of each option in terms of
econon ind timing factors, as discussed belq Once all the suggeste
economic and timing analyses have been performed, it then will be po t
to identify quickly which options deserve topmost priority, which secon
priority, ete.
L
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Figure 4-1. Five Year Plan
+.1 Economic Factors Analysis
An engineering and economic analysis of the survev report will in-
dicate how many dollars a given modification will save. Obviouslv, those
vhich will save the most deserve close scrutiny. Savings, of course, is
a relative term, in that one first must consider the amount of money whic
must be invested to achieve the savings. For the most part, the over-
riding concept in economic evaluation is life-cycle cost analvsis. his
oncept requires that all benefits and costs incurred throughout the
economic life of energy-related improvements be cecmpared on a consistent
time-equivalent basis. The objective of this kind of analysis is to
letermine not only which modifications are worth doing, but the extent to
/hich they are worth doing. Life cycle costing is fully discussed in
AFCEC-TR~-77-12.
4.2 Timing Factors Analysis
Several different types of timing factors must be considered. Each
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Manpower and funding requirement reate significant ti
ylementing the energv management plan will require a commi
mpower and expertise similar to that required for developr
program must be timed to have a minimal impact on the day tc
of the base as well as ongoing funding programs. Caretul
is essential to achieve optimization of both limited manpowe

resources.

that

Mod i £
MOA 1T 1

ming factors.
tment of

ent. The

» day operation

programming

r and funding

itions require large capital expenditures may require
preliminary study. The time and cost required for these studies must also
e integrated into existing programs.

Some modifications may cause a negative impact. These negative impacts
occur for the most part during implementation and can be minimized by
appropriate timing. For instance, it probably would be best to modify
the heating system in summer and the cooling s tem in winter, assuming
that such modifications will use a substantial amount of downtime
for the system.

Various modifications to achieve the same end result also require
proper timing. It would be wasteful to modify a boiler at significant
expense when, due to age, it would have to be replaced in a year or two.
4.3 Developing the Plan

Once options have been analyzed, those which are most appropriate

Due

options which

undertaken.

those options appropriate

technical

for follow-up in the first vear will immediately become obvious.
to restraints of manpower and budget, of course, not all
could be undertaken within the first year will be able to be
lhus, through a process of "selective weeding,"
for the first vear will be identified.
The plan itself must contain more than just the possible
changes. It should also include indications of techniques which will be

employved to communicate developments and gain the commitment

and cooper-

ation of all base and tenant personnel, as discussed in Chapter 5.
[n presenting the plan for review and approval, a summary sheet, such
as shown in Figure 4-2 may be useful.
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CHAPTER 5

IMPLEMENTING THE BASE ENERGY MANAGMENT PLAN

Implementing the plan involves four separate concerns: implementing
the energy management options: gaining the cooperation and support of all
base and tenant personnel; monitoring the program to keep it effective;
ind continuing education. Because implementing the energy management
options have been addressed, discussion here relates to the latter three
concerns. AFM 91-12, Chapter 3, provides guidance for gaining cooperation
ind support of all base personnel.

>. 1 Gaining Cooperation and Support

Gaining the cooperation and support of all base and tenant personnel
comes about in two ways: by example and by communication.
The "example" method already has been mentioned, and relates directly
to the commitment from above. The "communication'" element bears further
discussion, primarily in the form of techniques which can be used to gain
the support required. In most cases, Base Public Relations Personnel can
be of substantial assistance.

5.1.1 Poliecy Letter

As soon as the plan is established, the Base Commander should
issue a policy letter indicating his own support and commitment to the
energv management program, and request all other personnel to cooperite
and lend assistance. The policy letter also could include information
on the nature of the program and the reasons for its establishment
(such as those included in Chapter 1), as well as the goal of the pro-
gram, names of the Energy Management Team, etc.

5.1.2 Directives and SOP's

The Energy Management Team, with the approval of the Base
Utilities Management and Conservation Committee, should issuc¢ directives
and Standard Operating Procedures (SOP's) which detail to various units
new procedures they should follow in order to reduce energy consumption.
The SOP's should be developed jointly between the Energv Management Team
and those who will have to carry them out.

5.1.3 Meetings

Formal meetings can be held to explain the program in general
and provide more specific information for the audience in particular. For
example, a meeting could be held to explain how energy consumption can
be reduced in base residences, in dormitories, etc. Lists of suggested
actions could be handed out at that time. [If possible, indicate how much
energy something like a lightbulb left burning needlessly for three hours

5-1




wastes. and how much that waste costs. Recognize, too, that there will
be informal meetings, such as in dining halls. IThose involved in

implementing the Energy Managment Plan should "

"

talk up’ the program,
emphasizing the need for onservation and how simply conservation can
be achieved.

Yo b ol News Releases

News releases usable for the base and communitv news media--

including radio--should be issued on a regular basis. Releases can cover
subjects such as announcement of program establishment, members of the
Energy Management Team, etc.,as well as--on a monthly basis--how much
energy has been saved compared with a year earlier., News release

1lso form a means to recognize those who make contributions of time,
effort, or idea vhich are truly significant. It may be desirable to
prepare special news release stationery for the sole use of the Energy
Management Team.

).1.5 Public Service Advertisement

Public service advertisements can be prepared for both base
nd community news media. These ads can stress energyv conservation in

eneral, or can focus on just one way to save; for example, by turning
wt lights when thev're not needed--"KILL-A-WATT." Print advertisements

can be prepared much as anyv other tvpe display ad. Radio ads can b
based on a script to be read by the station announcer or by special
prepared by the Public Relations Officer. [V spots can comprise

§

ides, filmstrips, film, or videotape, ith soundtracl or scripts
iny event, because the advertisements are intended for the public

good, the media should not charge for space or time. (Consult ith
media news directors, publishers, advertising managers, etc.)
. 1.6 Point-of-=Use Sign
2OINL_OLCVSE Sigh
Point-of-use signs refers to small 1 th i | i
over light Jitches which remind users of energy e¢fficien toti A, 1
example, a sign near an exterior door may read, "SAVi il
SURE DOOR IS CLOSED SECURELY."
5.1.7 Base Consumption Signs in Building
An effective technique aimed at obtaining the erati
personnel within a given building is to provide lar tart
cates base energy consumption during the vear and ls. t t
new copsumption figures could be posted indicating whether r not
for the month were met. Building Custodians can play ! rols
these tasks as well as assisting with point-of-use signs and poster
».1.8 Posters
Posters with the same type message as those usd o
service ads can be placed throughout the base.
)=
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1.9 Contests

Numerous types of contests can be conducted to heighten in-
terest in the program. These include developing c¢ffective slogans, such
1s "KILL=-A=-WATT" or "“BT-YOU." development of logos for the program, and
so on, These contests could be held among children of base personnel,
e,

o R ) il_li'\'t‘v(l._\_‘_”;

Use of the suggestion program should be encouraged so people
can send in their ideas on how to conserve energy. Good suggestions

should be rewarded appropriately and reported through news releases.
. 1.11 Energy Hot Line

An Ener Hot Line (telephone) directly to the Energy Manager=nt
feam mav be useful. This would allow free communication bv all personnel
to identifyv energy conservation opportunities. A program of this nature
does require timely feedback for all inputs.
5.1.12 Other
ldeas for promoting the Base Energy Management Program are
limited only by the human imagination. [n general, however, maximum cooperation
can be achieved when a note of humor is used from time to time and with good
taste.
.2 Program Monitoring and Updating

Program monitoring takes several forms. The most obvious form, of
course, is through use of energy consumption data to determine how well the
program is coming along in the aggregate. These data will indicate, too,
how effective a given modification has been, and where additional effort is
required.

Two other types of monitoring also are required. One type is that
needed to ensure that a given modification has been made according to
plans and specifications. The other involves spot-checking of personnel to
determine to what degree they are cooperating, where problems are occur-

ring, and so on.

Approximately six months into the first vear of implementation of the
Base Fpnergy Management Program, the overall results of monitoring should
be utilized with an eye toward underlining what changes, if any, are required
for the balance of the vear., At the same time, based on the results of
monitoring, the plan for the second year should be established. much in
the manner that the first vear's plan vas created.

The second=vear plan should be reviewed approximately 9 months into
the first yvear to determine what changes=-if any-- should be made.
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